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«l^#lHia® iiS iitt t ^SISi^Bt IC ^ IB nJtl;5:^«H4 

t?rfB-fe;i/7k-'j >i^S^S(c« (1 + 1 SR) -^^izs 
SR:»iCtDR:^iC*t*o> t9S3matSS«DR55riC:<o 

y}^vi7\znhX\-l (1 + 1 SR) ;^SC*'StittS S R 

UT« ( 1 + 1 S R) :;^ic;*x iPSSiStt*s*-r-5 h 7 

t-yi'fC^^LTttS SR;^^S:ilJ?U, lgt^tt$rS*-r 
* h7t:«;/i7fC«DR^r5S:S:MSib, ^Wtt^S^T^S 

h^ty^r (1 + isR) *sti«s SR:/5^5?:«jSffl 
*»'iJSj&feo{c«$^{cDR:>&iC;o3Sffl=ba*?b, (i 
+ 1SR) i3^(Dmm\z^m^nrcv^^^y!7\z-D\,^x 

h*^^f£D, s SR:&i5:«3Sfflti)-a$nfch^t 

y \z-z>\^^x\ti^m(Dmatfim.>h}iti.^^^fsMm)v- 
hm.n\z^^(Dmm)v- hTi^iT-^n-s^Mu ^i^s: 

ffltc5i-»$nfc h ^ t y i'{c-pt>Tttmi^<^i^ln/i«S/h 
asagij J: o T^i!6jaffl $n^)-fe:;u7t— >;> ^^s^is 

fB^tSlltttii5>teillK2*©4'^fiSi6^T-y K/Kp 

^m\Z\t (1 + 1 SR) :)j^iiSSR^^iiT>R:)j^i)^ 
&K>. ^yV'y-ir\zmmt)m±\^1i.m,-^\Z. (1 + 1 
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SR) :^^d^Mffl$n;t[iii^ictt§{ty-h'T§<tm^ 
yttJITa&D, S S R::^5S;75t3iffi$n;tlEli^('tti^^<£ 

nrzmm\z\tn^^^nit^m.w,<nmMJ-v^w.i'&. 

t/t^2 0/-Hi:f miSnJ|g2«y-H7&iSE 
/<? NDER*^Vi«CHOOS ERi75:»3, |glRt^^2 
<D y - H ^& < H 3 CD y - K UTiJ-tSlffill? -y -fe- 

(1 + isR) ■)3^<j^mmifi^is.-Dttv''^>Y^^mi^-r 

wmttj^v v^—^^mwr-t^m'^\z^y^^x. mumm 

>i^*«®)af ^eii^®icS:*'y:/|S:i:LT. STl o 
CD7*V> KC-Dt>T2 t?«i^SJy— H*#tf U >if<D^ 

0, 'J>y*«lOfClBe.tl*«-&fCttC<DU>^i'S:^^ 
T-S^IS 1 S:||pb> mmi\t±X<Dy'-7>}HZZ>\,^X 

moMLmnv. 'A\z!&mixv>^<Dmi&Amt:)tL:/Si 

(1 + 1 SR) :!^a{Cj;S-fe:;i'7t— U^'i'^y ^■7— 
^5^*^Rt^^n^>^:t*!|#atf « (1 + isR) 

sc. 

S R:^^«jiffl75i^Sc>;t7'v> h*^^;tr^se<}:^-y 

xx\tmmjv—h<D^^. m2 07x-XT«^fiiu> 

b. l':pje)<0xv>Hfc-otJT2:3®i^^y — hPbITjJn 

-r-s^aa 1 S:^ff «igi«^T«^)7^v>H{c-r)UiT 
i»t))ibsiff b, ^5tcfflai-t?jgffl;i'-h®K;t*tfT 

J<7 -h©^-&igK±T«;*cfieffl^«*<gfe/jN$l»e2l88* 



3 

t> feri^T ©t' V > H C O Tjaa 2 S 1* 0 jg L ^fr-r * 
OM^ / - H SrSi^ C-&tr^ffi| U > IC J; TJ^)« $ tX 

ffls 1 xmm)v— h<Dm^t)mt)nis.ifi'oiiiv'-^>v\z 
^mi^m)^m-h'h-^^^^m^^wmhx^^^ )v— h^m 
Ma 1 xmm)v—h<r>wt'&timt>m3.i)^^t:L'^x<r)f^ 

Sffl;l/-hcD|S^*t^TL. intern 2 W7x-X-Ctt^ 

K*jijaTS^ffl;U-MSc*WO (m) iL. fiMKS 

iljl-r-5^ilU>y|gcSrr 1 (m) ^{iU>i^<i: 

>y (SSR) ^FsCfCSl^T^tf^tlfcWSaipIKffl© 

^«iu>4^TfeD, ej^K*3ie,-rMasy— ^'&aJl•r 
5?•^iu>d/8!c^s: r (m) tL, eitliSf COS S R^^SC 

lCS-:?<ffiffl;l/-h©|&S: r 3 (m) WO (m) 
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d^e. r 1 (m) tr2 (m) S: 2 fSLfc^^^l^$ 
r3 (m) &iDAT3KJ6fc&4W (m) iL, W (m) 

^;USCS:W (m) (l^m^M) tUT^-y h>7— i^O 

DRign-:^i5;. 

;^£^t«^fS^$^t)*X^5'■7(CJi«-t}■ 
x>h«istmiBfafa«si««*L, wia'f>5^ui?x 
«ri2-fe;i/7k— 'j>^S*lfc« (i + iSR) 

tS SR:^iC:<i:DR::&^;&iaeE.D, tdlB (1 + 1 SR) ^ 

xx-*)-^^'yh'7-i7i^nwrv. msiv>ifhitmm 
5, j.r7_^2i&stfL, ffiKDR:;^icojgfflc^^s^cn 

1. 2, 3 *#)aW^-;/ hV-i^ifcafe-^J^-B-SCi: 
mIfB (1 + 1 S R) 

A-5®a/5^llff $ti. mriEs s R:^^*?^fflsn;tiHi^ 

xibtirzf-m^j >ifo:>h-m}i—h\zmK)^^^mmiim 
ff^n. m^DR:^^:fymm-^n^mmizitmm^^n 
fc&mm<Dmi^y— k 1 Rzfm 2 <oy - h* tr-s. 

^l&(yrm2(D/-H*t, DR;i?SC;ffl»c^«e)f!lOS 
Te.nyb:^«^i®-^s s R:3^iCfflc^ae>sijo a-r etifc 

50 {^imi^ S&co-f >7^U>?x>h«Sif8^«SS: 
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WSB-fe^l-^t-'J >ytt^Bttt (1 + 1 SR) :^JC<hS 
SR:^SCtDR:^^*^*t3. S5tEfB^«il«MtBDR:^ 
^®Sl()di^ortlTa& - h* it- 
's x-7>l<{Cjl*L T« (1 + 1 SR) :^iCa&-5v^«s s 
R:*iC®jiffl*^i^*?^tx. ii5iStt*li*-r^7'v>i>'{c 
*H.T« (1+1 SR) :^SC7!>^< fpi^j^14*^^t-57^ 
•T>HlCMbTttS S R;^iCd5jilS?$n> liS$>Cl4^g^ 
■rS5^v>HfCttDR:/^iC3&tS*?$n, 3fi«H±*S*T 
-i)XV>HT (1 + 1 SR) fe-5t.^«S S R:*^®affl 

*i!£5-S;^ct)0ic«;^ e.lcDR:3?S:<7)jlfflt)jS*?b, WIE 
(1 + 1 SR) :!&5S:®jgffl{ci)-«$tifc7'v>H{ct3v> 

>i^i:«Sffl;i/-ha:^«;V-h*^e.^D, MIBSSR 

mcs s R:^sic43tts^{iu >i^«r2iHifflo^fii;i'- 

SfiKHSlli L«l^;S{i^14M^^J^-Dn— !f-tCJi^i-!^■ 
m-^iz^^^x. 1 + 1 s R:)&iC(c«i»T^th$tifc5'-7 

lllRWt^ZCDy-Hi-r-Si:. ^1X1/^^2®^-^ 
«®3ii ittjijiLfc^astbT. s s R:^iC;AijSffl$ 

#^^5!iS2 €r*fTL.> D R:^^*i®ffl^nTIS;thSn 
fe|Hl^fc:pi'^Ttt, 2 ffico^jP:/;* yir— v'^^ 1 ©'n 
JUy^ y'^-VmS^ 2 ®'\;i/7'^ >;/-b — v^t-r-Sxi:, 

H 1 ©y- 1 W's;!/:/^ -y-fe— i?* s s R^S^iCA* 

fi^ffl^ni^Et^ikTW^eU >^±lCj|ltB-r-5<»:*lC^2 
CO^;!/ y y >;/ -fe - D R tC fij 0 ^ T tlfe^fii 

i^®iaS'JT**U. ^2<D'\;l/y;'^>y-fe— v'«'>/^j:< t 
t)l$»ejtKCC>iJgijTi:®jjaLT#it y — HJ^^S^T*: 
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^^%l«iWU. mi&»:m8C9y— H«B$><^3<9^ 

*|gjib, m2©y-H-ett^i©'\;i'yy >y-t:-v4 

/<? S#-r-5i»l©'\;U:/^5/i:->7TM'-X$n/5:^ 

2 a© U >i7 ^ -y-fe— vSr^ 1 © U >^ ^ -y -fe-v? 
B:Z/^2©U>;7^>yfe-v't-r-5<t, ^l«U>i7^ 
>y-fe->^*3ijtlt-S5!ia3**fTL. m 2 ©'NJU 
•fe->>*SmUfcil^tC«m2 cD'v;!/-:;''^ -y-fe-v^tjH 

e. tiT ^ ytesiK fc $ t > -5 y - H jtj b T u 

— >;>t-y-fe— >'&itm-r-5MS4^£*ff b. JiSSSRl/ 
4ttmi<DU>57;*>yfe-i'?tUi'— >;«-yfe-s;*-& 

*5-*T©*5^^^;i/^^)'iiit±i-rs*-ciggtte.n, ^3© 
20 y - h* T fisaiam 1 © u > i7 y -y -fe - * §«-r -5 1 i>: 

OSiB?y-HfcmiOU>i^y-yfe->?*eMlb. b933 
U^'->^^/-fe-S?S:SMbfc«^Ctt*&*fi$nTVi2. 
mrfBm 2 <D^;vyy >y-fe-i^§fti2S5*^e.^<lS^S:W 
■r S^MfiMKOrt tfS/h* -y :/Tlll © y - H (c^-r 

si5l»y-H<£SlRb. ::®y-Hic^fctbTU5'->^ 
n u iS' - > y -y -ir - >7 ^ jH o T ^ y - K *f b T ^ 
.y-b->?*SMbfcy - HT?«fi«gij©«iK*a5ig 

F-ett, ^ 1 ©U >;:7^ .y-fe-->-$rS«-r-5»{C»$5^ 

S^f-SSJC, U^— Wty-y hlCJ:t)jl«$nfcff|5i 
Kl tC*fe*aiElSSS:ii|0 3Te.tlTVi;5:Vi|^#5^-\':^^;i/ 
^X-f •y5^bT^2 ®'J -y-fe— >?^aiHli^ 1 =&a 

bTS2©y-HfCiii3)lb. 2lelKl±(D#y-FT 
2 O U >ir ^ y-fe-i^SrSM-r-S t J^^'f >y g^*® 

WbrffmsssrSi^b. ^2oy-K-t?Haiau>^^y >y 

[if*3S9] '1'>5=-'J->-x>hl3g8g (DCS) tfffia« 
g (ADM) *i^lffiba^©jl«U— t'X*Ji«T-5)i 
^t^>y h'7-i7t;:*5ViT, ^TCDInIill*«t^igy-HO« 
igaS'J(Cj;oT, "ADM-ADM" I^M^-Cfh "A 
DM-DCS" m^i'-i-:ft "DCS-DCS" i^ffl^ 
-fT^iZ^mL. "ADM-ADM" ^^ffl^-r yolUi^T 
ig!S±fc2-:3et±©DCS*«ab.5»^Ctt, -ecDIUi^* 
=&^^y — K tCiSti 2 r><©D C S T 2 r)©D C S m<DD 
50 CS-DCSgPiJ-m^t^fiilOADM-DCSBP^J-lHjlK 
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-DCS" j^Si^-f :/<7)ioi8l"eDCS*lssy— Kiu^tc 

Dcsf)^$>^m'^\z\t. ^<Dmm^ADMm^/ — }^\z 

^t>ifit.^DCS-rDC S-DC Sg6i}^[El^<hADM-D 

csm^mmz^^L. Dcs^^my—\^\zmz^^^ 
m^\z\t\M^^s^^ADM-Dcsm^mmhi.. tasB 
"DCS-DCS" mis^-r-fo^mmtrnm^i^^Dc 

S-DCSgB5>lHl^(i:b. h»7 — i^(^-ir;i^>^h— U 
>^5/a?B(C«S SR:&SC<hDR:?&5S:;&t*0, MIBADM 

^-r^jc-r^T^cCi^^ofc^u, sasBDcsfrii^ejigsrB^o 
mm\z^KiDR:^^<Dmm'^^^m'v$>^:i^f)^^. sjib 

D C S - D C S 0 ^ t C D R ^ ® ffi T ^ CD 

izi^mmizwr^^m^^^^ji^mmi^x^^. mmA 

DM-D C S^^mm^mi^ADU- ADMm»]B\m\Z 

\ts sR^^^mm^^h<DiiLxumiz^'r^^mu 
>^^mmr^tmz. mmmiz^co^f-mv >^\zsm 

^\zmmDcs~Dcsm^^m(Dm^±\zmwf)m± 
r-siiDcs-Dcs m^^^m<Dmm y - f <D—:fjm s 

ENDER, ffl:;5-;0tCHOOS ER^iT^oTDRcDlHlll 
«lEl«:&^S:fili L T S E N D E R <i: C H O O S E R FbI 
JcanK^^^fiKL, $;tMtBADM-DCSaS4MmSI» 
^ l.^ frlMIE A D M - A D Mg|$4J^IoI^ KS^t^^ L 

i^^c^)^ 0 #^5!ia^*fT UTI®«;^t^lB ^n^ZLh^ 

[if^JSlO] '1'>5=-Uvx>h«S (DCS) tffl^ 
«|g| (ADM) /0^S^bffi>!r(Oilfiit-tf7.^S«-r^ 

«SaSiJtrJ:'pT "ADM- ADM" J^SJ^^^^i: "A 
DM-DCS" m^^^:fh "DCS-DCS" 

ytCi^^^n. "ADM-ADM" )^)SS37-f >^<DlHl^ 
Tj!SK±rc2':?«±CDDCS;&t»SS^(C:«, -€-CD|hI«I 

*s-j»«y-Hfcia(^i2t:)(DDc s'r2o(^Dc sraco 

D C S - D C S gC^lHl^^^ffiijO ADM- D C S gP^Mel 
^tciS^^n, SgS±fC2:pJ!^±ODCS;^^t;a:t,i:^'&}c 
^<Dmm^»f)^ADU-ADMSi^^mtrj:D. D 
CS-DCSei5iMHli^«DR:S'^T. ADM-DCSffi 
5j^lHl^ <h A D M - A D MgC^j^lHl ^ S S R iCTI^^S 

mmm^nohohL. tutB "adm-dcs" ^ss^j^ 
ycom^TD c s - HJw^i^fr d c s ib^$>:bm'^ 
iz\t. ^(Dmm\tADum^y — ]^\zmi>jBi^^Dcs'^ 

DC S-DCSgK^y-lHl^chADM-DC SgB5i^lHl«{CK 

^^n. Dcs^^my—\^\z^rzfsi\^^m'^\z\t. ^<d 

S^S^^^J^^ADM-DCSSB^i^lelJS^i^D. 1913 "DC 

s-Dcs" miQ^'<y<D]simt^ns{^f)^Dcs-D 
csm^^mtts:^z,tf)^i^. Dcsy — mrlBD 



(5) 1#PB¥5-9 110 3 

8 

c s - D c s ^^\BiURzsm^AD M - D c s ^^mm 
^xsmiADu- ADMm»\aim^fpm$>^\^^\^mmT 
^mm^mi^. >^mmT^'y-f >mi^mm\zxy^ 

;A^y±^i^^&m\3i^\z. T^-i:.mn\tT^-j^mmwi 
\zmm\^. m^^uxu:^i7 hmmtp^M^^RAu\z 

xzi:^^ h-r^mm^^L. ^^cdr-^s srcd^ibso 
m^Mt)^^C7ti7.zi:^!7 h(Dmm^m^^nrcm'^\z\t 

;^SirfBD R mmm ^ >yfe- >^ ^ d r T;nf u X2^^\zi& 

m^^hmz. c:(DDRT;HfUXAgI$T^^£$n^cD 

Rmmm^^:/^--z^^mm^^>i^mmm\z^mv. w 

IS-^LOS. ^^l^f^L-A I ST^O. ti^-DTv — 

Am^j&^D c s - D c s w^m^^ti^ ^ ^m-^tvfcf^ e> 

DCS-DCSgB5}^lElilltC«DR:^SC;&^51ffl$n^ 
^hiti^^r ^- Am^^MtHD R T;i/::f U XASBtcM^ 
^(7 T^— i^fi^;0^LOS$»^l.it3:L-A I S-e;0^*::>T 
5-Am-^:&^ADM-DCSfc^(riJ^ADM-ADMg|5 
5J^lEl^{::g|t* SfecD?S:e«. ADM- ADMRt^ADM 
-DCS gP^J^lHl^ fC S S R -l^^tmm ^ n -5 CI <h 
S S R 2[Hl -7 ^y y p c?D 4^ e> ^ CD T ^ - A b fc2 

> ^ tc^ 0 ^ * CD X ^ 5^ll4i^1f « * SaiB ^ n X 

n:^^ MHlKfCteM-r^^S^^^frb^ SSRaiHlT^y 
ypitS, SSR^r^HW(DI§^^IHffl^O#;^'T^y:/ 
T*0. BtflBDRT;l/zfUXASB«DCS-DCSBB4^ 

fip-^SENDERT^^c^^^^CHOOSERT*^ 
<^)>^^ ^fc^n£A^^CDft3^y-H;5:cO;5\ S:^«-r^y 
Dfi^3n>i/-x-^**L, ||SJ-S9t3DRT;Vmj 

D E R nT^.^;^c ^ D R mU^-}i^\Z^\^^ S E 

NDER<i:bT(7)^a3®S||fTU, ^fcB983;X -/-fe-v^jffl 

mM^t^^x^Rum:^v^L—^j^^m't^^. z.(D^y 
^Mm^-<^DRmm^y^L-i^tim^\.tzm'^\z\'X^^ 

9cr Hl^XS:ft-^UfcDR$Jia|p<>yir->?^pt-/-t:->? 

my)mx9&mt)m^\^tzm^\z\t:7s^ -j^^^mmi^m 

^frT^ CI ^TD R:^^hS S R^^SCcoffl^^tPit^ffll 
Co 0 0 1] 

50 n^^vh^-i7mm\zi^n^^)>{7m^m<Dmmmw. 
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[0 0 0 2] ^mM\t^rz. mzm>^(ommiim^^m 
[0 0 0 3] *5SH^jiSfc, mmcomysi^m^oy&mm 

[0 0 0 4] 

[ti£*ofew] z<Dm(Dmwmm\z\^. ^aom 

f3:^^ti=zXAhLX±^<^n^t. 1 + 1 Sta 
tic Ring(l + 1SR) :*r^. Shared 
Static Ring(SSR) D y n am i 

c Ring (DR) :lj^(D S^^m^ \Z^tET^o Z. 

[0 0 0 5] ^-r> hy}iyi7(D^mmm:^^\zmmv 

[0 0 0 6] 1 + 1 sR::^scT'^^, mf3:^mm\z'^mji 
- h ^mMv vv^v^ (r^mmwrQ\^'^\zn-m^^m 

^(Dmn^^mt^t^^. n'm^^mz\t=^m)\^-vis^^ 
ffliiiis»tc^it;p- Y-hm'^mzwc&^n^oyxw^^ 
[0 0 0 7] s SR:Sr5S:T-«, «S:o3Sffl;v- hfc^ru 

T100yD7"^Sx3>^U>^^^^LTi$<o 

h »7 - i7 <^^T CD€2IK K# * b Tit Scc^ P 5=" 

l^^o ssRT^ittlSc;DB$yii5^->T^«|^*WT^ 

;^c661 + 1 SRtCitLTeiig§^«COgi5^;5>^^n^o ^ 

(a) T. Flanagan, "Principles 
and Technologies for Pla 
nning Survivability - AMe t 
oropolitan Case Study". Pr 
oceedingof Globecom' 89, De 
c. 1 9 8 9. 

y - F g *M >^ ir- V <^)-^ 0 ffit 0 ^fr 3 c: ^ 
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yvm^xm^^t\^^-jv^-^\zum^t\^. ^tz 
:i<D:^^{t±m2^(D:^^jzDmm\zmm^mT^o z, 

(b) W. D. Grover. "THE SELFHE 
ALING™ NETWORK", Proceedin 

10 g of Globecom' 87, Nov. 198 
7. 

(c) H. C. Yang and S. Hasegaw 
a, "F I TNE S S : FA I LURE I MMUN I 
ZATION TECHNOLOGY FORNETW 
ORK SERVICE SURVIVABILIT 
Y", Proceeding of Globeco 
m* 8 8, Dec. 1988. 

(d) H. R. Am i r a z i z i , "CONTROL 
LING SYNCHRONOUS NETWORKS 

20 WITH DIGITAL CROSS-CONNE 
CT SYSTEMS" Proceeding of 
Globecom* 88, Dec, 1 9 8 8. 

(e) H. Sakauchi, "A Self-hea 
ling Network with an Econ 
omical Spare— Channel As si 
gnment". Proceeding of Glo 
becom' 90, Dec. 1 9 9 0. 

[0 0 0 8] 1 + 1 s R^^x\^. misi^m'&\z^m)v 
30 -v^m^\^f^>}^(Dmmi^xytmzn-mn^m)v 

(omn^^m-r^f)^. mm^^m\z\%^m)v—ht^iE>o 

m\t.m^x^y)Mmfx.wmmmx^^. l;5^l, 
mumz^m)v- htim^mzwt^'^n^o^xm.mmu 

[0 0 0 9] SSR^^X\t. ^1^(Dmm)V-h\ZM\^ 

xir::><D^)ytf^\zmm.^nrz'fm^i^ (t^T, ^fiiu 

(Rmmmm^m^hxmsc<D^mv >^^mMLxio 

m^fj^^^-r^t^isb^^^nrzi^mjv-hiz^D 
m?ixm\B^m^o ssRxittm^(omm/'^^->xi^ 
m^^^-r^rcib i + 1 s R\zjthx&m^^m(Dmi^ 

-}^\zmibn^rzibit^^i^m\mm.^mnx^^o z,<d 

[0 0 10] dr:^^^^. mmf)^%±Lxi!)^^^y h 
u-i7i^<D^^WLy-\^f)^}^mmz;?f^y±—i^<D'^r)^ 

50 D4fT5c:<i:T2IiI8S*S3Rb. y^^^y^\z^)>if 
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r*. corset LTMfH (b) , (c) , (d) , 

(e) (Dyf^Am^-^nx^^^. 

[0 0 11] &.±3-:>(D-t)i^'7\i-*j>ifmm^m^^rz 

(f) Fred Ellefson. "MIGRATI 
ON OF F AULTTOL E RANT NETWO 
RKS", Proceeding of Globec 
om' 90, Dec. 1990. 

mz. mm(Dmri^m^<DBimmmm^-r^^y h'y 
-i7izi5ni>m^m^commw\m!&m\zmmvxm^'r 

-5. 

[0 0 12] ssr:&5S;t«, o>ifmzntm^nft=f^ 

>o)m^m\z^mtfs.^^f^^mm^-< >^xSi^\^x 

<. sm-ry/izit. mmm\z^mji^-htT^^m*j 

>iff)mmmtzm^^n^. tvxm^^^m\z\t. ^ 

\z^r)m^^s&mmmn^n^. mn, fsaasg (Mpl 

«SONET-C«ADM-^LTE) Stl* U 

■5. 

(g) J. Baroni. "SONET Line P 
rotection Switched Ring A 
PS Protocol" TlXl. 5/91-02 
6.1991. 

xmmm^mmL. y^i-3.yi7\zs:m^^m^Lxm 
mmmino. ::(o:^^itm^mz's^, ^mumr)^ 
< c7)5^-7> ]^x^m^^mx^^tzii>^-':/)v^m(Dm 
mmt^^\,K mff3\zs:m^^mmT^(Dx. # 
mmm\zM-r^mmmt'^ii^^^w&h$>^, 
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(m^'itSONETXitDCSm<D^a7.::i^i7 hg 
tLTfiiE <b) . (c) . (d) . (e) <03&Sd*M 
[0 0 13] 

arttPESi^cvio tf-f- 
[0 0 14] /^^Bjcoaegti. ±i£Lfc3@»fe^^|f*^ 

^ cl ^ (C & ^ o 

[0 0 15] *%BJ®ftfi©l«Jtt, ±]^bfc3acDft^g 
2:*fl!:TjifflLfc:S^tC. 7'V> F^t}^o^t^^4^rg|-r 
[00 16] *fcDR:^iC«, iSffl^:^<&-r>7^'Jv'i 
(SONETT«DC S (D i g i t a 1 C 
ross-Connect S y s t em s ) ^<7)4^ n 

Tli^t«[Ke.i&Vi. J:oTfflS«IS (SONETT« 
ADM(Add-Drop Mu 1 t i p 1 e x) ) 

-i/®{t«tt{C(S^*5*-pfc, Sfc, ±Tfc:SSR&® 

m^'&.\Z'KVi^ii\-^^^mil^^':>tz. 

[0 0 17] *^HJ<DSetCffi<DSe<)«, WS«g§C5^g 
ffi-r-5^:^TtC*3tiT, DR:&i5:©affl®H LT 

iSffl^^T^^^VigPiJ-lHl^fCOViTttS S YL-J5^^mmt 

0 S d t C -5 . 

[0 0 18] 

siloagij t US SrjgfiK-r s y - H ©«sagij ^ 

It u a& 0 , tttsiasiJ ic tt-f U I > h *8t 

JtL, fffla«Sa:ttSii^e2IK2*©(f«lffiltE^7';' F 
so i/mWzit 1 + 1 static Ring(l + lS 
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R) "JS^ii SharedStatic Ring(SS 
R) ;&^^Dy n am i c R i n s (DR) 

^vh'y-^\zmmi)i?t^L'tc^^\z. (i + is 
R) :)j^iimm^ntz.mm\z\t.^m ^ -YX'^mm^^ 

— H*iSENDER2>-2)tittCHOOSER<»:/iD. ^ 
1 RC^?B 2 ® / - H *liS5 < » 3 © y - H LT^i-^lfiiJ 

[0 0 19] Sfc^^BJlciSt, ItfcW-f ^^^-'Ji'i 

*5ViT, 'r-^yYmzm^r^mn^mm<7>mmt.n^ 

;l'7b:-U>y8^^Stcttl + 1 SR;^iC<!:SSR:??iCi: 
DR;^iCdt*D, 1 + 1 SR:&SCOSffl*ift)e3?nfc5' 

D, ssR::&sc;©3iffl{::i)-!S3nfc5=-7>HCot»T« 

'A<r>mm\z^m^nt:i^-^>Y-\z-D\i\x\-i.mm)v—\'<r) 
^WrtSLXS\z S S R^ra;c*Jt^s^«tU >i/*2lHlffl©^ 
h t vx^mx^i3.^mm}v— h\zn\^x(D^f' 

•t}-:/4^-y h7-i7 1. 2, 3t:mmm^yV'y—i7±.\Z 

<y h'7-^(ci^«*t^^bfc«'&tc«. i + isR;?if: 
timm-^nrzmmz\-i^m / — Yxm^^l'm)v-hm 
\z^K)W?i.^^mti^mn^n. ssRys^s^ttmrn-^ntz 

*^*fT$n. DR:*rs:*tjiffl$;nifciei^icttisss<fe§tt 
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fceiMSSCJPSgy - h* Srm 1 Rt/m 2 © y - H t -r-s 
i, ISi&u:s2«y — H*^SENDER&-&VjHCH 
OOSERt;'S:0, DR?^SCfflfc^*tat)ST^*Xfc^ 

«¥fe««c («T> ¥ffi«lt^&5^^^;U<l:W5) ^SS 

R:&iCfflfc^»fijD^Te.nfc^<lu >yo5-feeiilK 

[0 0 2 0] $ e>tC2t:%BJlCj;^i:. -f >t-U ->*x>- h 

tilg (DCS) tmrnm^ (adm) ^t^iffiba/roa 

<DlHli89*«l«y-H<DflliiaSiJlCJ:oT, "ADM- A 

DM" mtQ^^-ft "ADM-DCS" m^iS'-i-:^ii 

"DCS-DCS" mmi$'^-:f\z^mv. "adm-a 

DM" *§>S^-f 7'«lHl^T'iilS&±tC 2 ^£A±«D C S J)t 
*«>S^tCtt. -tOlaiigj^fi-SljSy— HtiSt»2-3©D 
C S T 2 -^CDD C S Fb^OD C S - D C S gg^i-lHl^i^lil 
f<? OADM-DCSgf^rJ-lEl^tCK^J'L, m^±iZ2^Sk± 
©DCSA«Ja:V»«^fctt, IiI«e«:SADM-ADM» 
4}-|HligltL, tfrlS "ADM-DCS" JSSgr^'f T'WiHl® 
TDC Stiffly- H£i^CDCS*t*S«^(C«. 
iHliaSr ADM^Ij^y — H tC^fciai/^D C S -CD C S - D 
CSSB^J-lHl^tADM-DCSgJ^i-lHUBCKiJ'b, DC 
S S: y - H fC^fcJa: C ttlHl« * A D M - 

Dcsgp^j-iHiaiL. HtraH "DCS-DCS" m^^^ 
■:^(o®mt^f^!^i^=S:Dcs-Dcsm^mmiiL, 

yhU—i7(D±)Vy}:Z — U>ifmm\ZtiSSR:»^t.D 

30 R^^-h^&Ki. m^ADutimt^fs.mmx2B.m^fsi<D 
*tL> taiBDc sa^eiUKPB^coi^Dxa^^ h^igs 

BJtgT*-5Clt*^^, MgBDCS-DCSgi5^i-|51^1C« 
D R Sffl -r -5 <7) t b Ttt IB IC g-r -5) ^iif' ^ ^ 
;PS^3£LT*€. Strl3ADM-DC SSB^i-lHliStHirfB 

ADu-ADu^^mmzitssR:^^^mmT^^<o 
t\.xm\B\zmr^^mu y^^^m^r^t^iz. mm 

40 ^L. :^'yhU—i7(Dmm'P\zmfSDCS-DCSm» 

^m(Df^^±\zmmtfl%^-r^tDc s - d c s m^m 

^CDM)SSy-K(^-:^*^*SENDER. m^Tb^CHOO 

sERt^s-oTDR <7i^u^m^:^^^mm lt s e n 

DERiCHOOSERrBH::S|5lK*}gfiEb, SfcWffi 
A D M - D C S a^i-lHlll* 5 titttSSB A D M - A D Mffi 

5ff I 0 0 2 1 ] 
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vtz 3 m(o-t)vy}i— u >ifmmvs.;< * nxAoigti*^ 

^ammti^. mpnimmmm'^m.\z\t i + 1 s r?? 

«DR:;&iC> t!ig3Xhfcife-rn«i + 1 sR^iCt 

ssR:^jg:A^mmx'$>^. ^ic>\zitDR:^^x'it^m.m 

Sd^^fl^cSt^ViTSfe^-r-s. ^©v-y t!>i^«^P«— 
«iiJtt£^T■^?«S. 

(1) ffia^i§$*l«By-KiT-5-»H- 1 SR^riC* 

( 2 ) Kifttsii^-r -5^ 1 + 1 s R:»^mMm^^m 

s SR:^iC 

(3) liSt^tt^g*-r-i.-DR^^ 

(4) ^«9tt*s*f ^-DR^iCSi^ira 
i^t^T^au, 't(DmmmtzniL\z. mm^^^^m^h 

tC-r-SJltSrBWiLifcSSth^ff gp*. 1 + 1 S R::!^- 
SCSrSffi-r-S h5'iiyi7lZ-Z>h^X-*)-:f^y h'7—i7 0ym 

-:>\zm<on^hy\:iy^\Z^\^^X')>^^mK>. ^A\zn 

ISO/- K^^s^fie$n«.s/jNU >i^*^isscn^->» 
±<r»v-Mz'^^xmm)v-h^uwL^h. '■k\z-^mi3. 
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R::^5S:fC<fc-5-9-X'^ .y h^ — i7 0^fhSrfT5 7>^>>7'S 

0 4T«, mmizvxmmji'-h^iR.m^i.. -Aizm-A 
:^^^mm.vrz'T'm^m(r)timx^n^\ mmjv-hi: 

•5. •€-LTX5=->yXS 0 5 ICT, 3 -^CDiJ-y^^y h '7 — 
S. Xt^vT'S 0 7 is 0 8A>&:te.55aa^X5^-;/ys 

0 8<Dipimzj:riJ:r—y)V(Dwmcom.^-^xm*jm-r, 
-5. ;^cJcx5^>;/:/s i ^xz^^.^xmLmzm^t^T-zr 

X7^<;/:/S 0 7S:iytS 0 8©i?lS$:fT 
S( nfc ^r- :/;Hgc J: 0 ^ /h ^ *^ fc 3H® ©HSf 

so 7A^e,S 1 1 05!ia«riS»3jIL*ff-r^^iTh5 

30 ^^n^. 

[0 0 2 2] &cFx\tm^m^^xmm^m.mt^. 02 

[0 0 2 3] 
[^1] 
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0 1 
0 2 
0 3 
0 4 
0 5 
0 6 
0 7 

0 8 
■0 8 

1 0 
'1 1 
1 2 

'1 a 

1 4 
1 5 



CO 0 2 4] 0 2{Ci5tiT/-h*A2 0 1 t7— HD2 
0 4«ffla«SS§ (W^liSONET : Synchron 
us Optical NETwo r kT«, gSiiSy— 4f> 

fcfSil'^rcm^^lZ^mrmSShl^XADU : Add D 
rop Mu 1 t i p 1 e X e r /&i*-5>) Ti^fiK^n, 
■?-n£Jl^Oy— HB 2 0 2, C203, E205, F2 

mRzf^ >^<j >'::^> r-tammm^mt^ mm t LTD 

CSrDigital Cross-connect 
Sy s t emi)i$>^) T^^iKSn-S. CSJT«pg)S*faiS 

^b-r^fej&ic, y-\'r^mmmm^2 o 7~2 i 4(^>^r 
— :::^;uS6 0 OMb p s (i2DS3*ir^) \zm:te so 



ti/i'NO. 0 lTS^Sn2)3|5I^ mTh7t>yi7 0 
1) «ffiS«8gT*«/-KA2 0 1 *«l«y-Hi:U 

fc3xh©gi5ii!?)*t0nsssR:&iC*«ss?sn-5. N5 

t -y 0 2 StX 1 4 bTJgij^tt*ta&tf ^ 

tiT^i-sfei* 1 + 1 s R:^^*affl-ra. uTmmizv 

[0 0 2 5] :;*ctcxT--;':^s 0 6 C*3V>T, h^tyi' 
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tiS SR^iCfrS'::?*^ h-^b^y^ 0 1, 0 3, 0 4, 0 

7, 0 9, 10, 12, 1 somnr^nvo m^f)^\zm 

mJV—hf}^^^^hy}^yi7 0 1, 0 4, 0 9, 1 0, 

ff^fT^o C(Dm'V\th^}iy^ 0 1 (lEl^^3) (DM 

h (caiM-r ^ 4 iz^-r^ o fs^wtwcf^w^^n^o 

mA\Z^^^X. h^h>y ^ 0 1 <D]gffl;l/- h^^4 0 2S: 
rX4 0 6T*0. h^t:-/i7 0 ScO^ffl;^— Kfri4 0 
1. h^t^>^ 0 4ti4 0 7. H^t!yi7 0 7«4 0 3 
B:rX4 0 8. h^t:^y:J709Jl4 04, V^^iv^lO 
«4 0 5. h^b^y^ 1 2 fi4 1 0, h ^ b ^ 1 3 
4 0 9-C*^, ^TzZfu'r^i^By^yy^iil.XAl 

1, 4 12, 4 1 3RtX4 1 4^ffi:^TS» Tsv'v'fS 
0 4T«DR:^^^®ffi-r'2> h^bryi^ 0 5, 0 6, 0 

8, 10, 1 IIBlTSI SCDWiWc^nOo CICTh^b^y 
1 o^i^sgii^ig^^iiT'Syca^ics s R:&iC(^fi6icD 

R:Sr^*«#iDSn^o 0 5 (cisi^^Th^bu/i^ 0 5oai 
h^^503. h^b>>^i^06^i504 5 0 

2. h^b^y^OS^JSOl, H^b-/^10t^SSR 
-^^xmzWL^-^tltzb 0 h'y^Ly^lW^^O 
5. h^b^yi57 1 5 0 7-e*^o ^ffi^^f^eiJIK 
207fC3DS3. 't(D^(DB.m^\zm\^X^mS\Z7h 
"r^tt^r^^-r-S, X7=-^:/yS 0 5T^i 3-3(^)1^-:/:^-/ 
h»7-i7$fife^:bii-^o ^<7)J^^, m^\Z7P:T^O\Z 
eillK2 0 7fCtil 2DS 3Tl^r— ^21^2 0 
8J::fi 1 8DS 3T2^-y;i/, ^^ffic^gSl^tCli U 

xhWimz^^^. :k\z7sV'V:fso 7&Mx\t.\:la.'- 
[0 0 2 6] ^CDi^*, S SR:^^\ZJ:^h^}iy^\t 

0 7 tC^n^:/^-/ hy-^. DR^S-^JCct-S h^b>;/ 

^^-:/;HStigl9(c:^-rJ:3tci i*(cHrjM$n 

-So ;^*50 7JC:foliT7 01 — 710flh^b^>^. 7 

1 1-7 1 5tiyP'T-i7>^3>U>^^^b, ^8(C:fe 
1^X8 0 1-8 0 7\th^\ly^^^LX^^^. 

[0 0 2 7] :^\z. ^^Bn<Dm'^m±)iy}z-o>^^ 
y hu-^^^mm\zmmmB^noW}i^^mM'r^o * 
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20 

^m\z^\^^x\t. mmt)m^Lrcm'^\zmm'r^ii)vy 

b-U >if!limf)^h^}i.yi;^m\z&y — \^X^isb^tiX 

^n^o ^ I otiffijf^^^t-f^Bjsx^^o Eiiotc^fe 

t^^T, S.^eSlgSJC®^;0^5g^-r^i>^5=-^yys 2 ICD 
ttPSftCcfcO, ^ae>l + 1 SR:&SC;J)tigffl$ti;^iPi^tcj^ 

X T- !y s 2 2 jc*3 i^TSfi y - K x^mm^^^m)v 
-hm\zwr)^^;^^mf)i^^^y^n. ssR^^f)mm 

^tlfzmWZltTs^^yyS 2 3 IZi^l^^Xl^tb^lsb^nrz 

10 ^u^^iyB>^)y^\zmr>m^^%Mffim:fr^n. d 
R^^timm^ntzmmz\tx'ry^s 2 4 fc:fetr^T& 

X. eM8S2 1 0Jc©^;^t^^Ufc:^^*!ttBjr'5>o 
211^2 1 O(C|i$§;^t5g^-r^<h03tC^Ufch^b!yi7 
3 0 l^XS3 0 2^0 7(C^L^h'^b^y^ 7 0 6S:tX 
7 0 8. ^e>{C^^0 8tC^L;'^h-^b^y^8 0 1R^8 
0 2;&^j^§^§tt'5>c L;^^b h^b^y^ 3 0 1 ti. 
HA 2 0 1 fc:t5liT§««^$yD^i7->3 >ffl!jfC^«9 
#X-TH 1 1 \Z7F:'tWJl}p\)V— M 1 0 2 tf^ 0 . 1^^ 
20 \ZV^\iy^ 3 0 2 M 1 0 8 ht^^ C 

\zmBi)^fs.^ti^. ^tz. h'7\iy^ 1 0 

-KB 2 0 21BlTSF 2 0 6 tc:*5 1^X^05=- ^ ->a > U > 
^7 1 2 {C^D#;t&n. h^b-/^j7 7 0 S^iT'n^^^ 
i/3>U>^7 1 3{C«JD#;^e>nT. S-^^l lt3^ 

t;^-m 1 0 3&i;Ji 1 0 5*«^£LT«i0-r^o ^ 
etc. h^by^8o iat;:8O2«0i ijc^-r;!^- 

hli01<i:1106<hll04 RtX 110 7 ^2IeIgS 
30 CO 0 2 8] ^*CtC*5!§gcDfflSO*Jfi«»Ji:UTH®*#Hg 
tP) ^S91i<i:bT, iffi^^'ir;U:7b— U >:5^^^;/ ^'7- 
my^^o m^\iMmmmmm\z\t i + i s R^s;&^*w3a 

mnxi^^o ^fzmmit^'^m^mizmBmjtiDR:^ 
s:. issg3xhtcif@-rn«n- 1 sR:s^iCchssR:3^ 
^f)^mMx$>^o ^i^\z}rtDR:^^x\t»WLMm^nv 

-So Cl(7)ct'5;^j:C:<i:^]@^x.TX7^u/ys 0 1 Tf^. ^ 
x&n}/^7''^>FfC<!fOir;i/>'b — U >^^S^SS:3gfla"r 

^f)^^y''r>\^(DWom^^wii:»^<Di^r>Mm^mz 

-7 b > s 2p <i: 1^ i; T * ^ o 

[0 0 2 9] ;kO)y :xL—XX\t. y'^>\^i:mm&m(D 
50 ^-'^(D^nY'&fro. mt>y.y^yys 0 2, S03. S 
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0 4T€-^> i + isr:;5'S:, ssr:^^, dr:^^^ 

[0 0 3 01 X^y:/S 0 2-C«ft«:WtC^ 1 3T^$ 

n^:7o-{cSv^T i + 1 s R+hy:^^^y N^— ^;^)^IS:fh 

SI 4^. ^^xm'fn\t7s^^y':/s 1 3^m^v>^ 

^KftT^o X^^yys 1 4Tt^ i <^ 1-f >^U^>h 
T.'ry-ys 1 1 :<;^i^> S 1 4 ^'V(DmW^7.y^yys 
ISiZVt-DT. D im<D±T(Dy'^y\i\Z^\,^Xffo. 

[0 0 3 1] Ts^v-fS 0 3Tfri:R#:Wfc:01 4T^$ 
n'5>:7D-fcai^TS S R1t>^^u/ — ^/^^^tf-^n 

^JC> X^^^yT'S 2 0 \Z^\^X i * 1 fClUaBK^b. X 

5=*'yys 2 1T« i #ac7)^*T> Htc:::>l.iT«^^y'-H 

^;/ys 2 2{cJ:DMM;^-h7J^^1Sia:#aEt-^;0^S;&>^*iJ 
»fL. t)L?^aE'rs?5:e>«itSXT**;/:/S 2 4^. 

T;^ttn^^xT-^;/ys 2 3'\jt^Sffl;i--h^^^-r 

X7^^:/yS24'C^^ i ^l-O^U^Ohb. Xt^ 
^yT'S 2 1 j^^^ S 2 A<D^m^7s'TV^S 2 5 iC^fo 
T. D2fflO^T(D7^V>HJC-3V>TfT'5o ^^tCXT^ 

Vio. X7^*;/ys 2 0 75^e>S 2 6^TO^(!lSJCcfc031ffl 

S*?LTX'7^-/yS 2 SfCiitfp X5=-^;/ >^S 2 8TJ^t> 
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}i^\z. #*tt;i/-Nc^P^«y-H^Mji"r^^«u > 
^figT*n«ffl:gEX5^^;/ys 3 orcit*, ^5-e?5:frtn 

JCi£:>g?^j:S/hc0^ilU >^^IS^LTX7^-/7'S 3 0 tC 
jitTo c:c0Xx^;/ys 2 7)&^e>S 2 9 STOJUS^Xt^ 
7^? !yyS3 OJC«eoTlfeTCD^ffl;^-htCliUTSIffUS 

[0 0 3 2] X5^^;/ys 0 4T^l:i:*^6?Jfr0 1 5, 0 1 

fh^n^c SI 5. 01 6JC«EViD3<S<D5^V>KJCO 

l/^T^^T^Jl'&fC. X5^-/yS 4 0;^^^S 4 6STti 
01 4(C:fett'5X^u/yS 2 OtJi^^S 2 6 ^TO^LSi: 

So ^tC^^y N«7-^C0g3ilK»[^M*i:LfcJ^^lCX 
T^^y^S 4 7Tm^ 1 tC^USBfbU. 7.J-v^SA%X\X 
20 01 4tc*;(.^Tm»e<^eji£&tc:SiJD^T^n;^c^eu 
>iyo»cS: r 1 (hU, X5^-/ ^ S 4 9 Tt^mSScDeill 

mV >if<Dm:^ r 2 hL. X^^yyS 5 0T^im#ao 
eMKlCf[|O^Te.nfcS SROjIffi;U-hc^a^r 3 
tL. XT^^y^S 5 l-rttmSgoeSIKlCiiJO^Te) 
nfcDR(D31ffl;l/-h(7)|S[^W0 chUTXy^'^yT'S 5 2 
\zm^. WO^^ib r 1 2^2mvrz^^3\^. r3 
^JnAfciac^w (m) i:-rSo ^ ^fCXT-^y ys 5 3 <h 
S 5 4c^5a31fCctoTW (m) ;^^AJc;S:o;/b«^«0 
r^ZtX. S SR:&^c^^fiiU>y<DF^DR^rSCT?fl5 
M^tgrj:U >^^DR:^^0^{ii;l.-hci:UfcPt. m# 

^51ffl5'-\'^;PScW (m) J&^^^-So X5^^yyS4 8:d^ 

5 4T«)5K$n'5W (m) ^*«e)S«lS:^Xx-^y 
S 5 6fCfiei^^T(^gitgStC^V^mffTSo mwzT. 
^:y:/S 5 7 tc43(.^TW (m) ( 1 ^m^M) ^fiitK 

(Dmm^^ ^)imt vtz^m^^^'^jKDm^xmm^ff 
[0 0 3 3] urx\tm^m\^^xmm^wLm-r^o mi 

40 7\Z7r^'rmm^^y h7-i7_hfC^2CDx'T>h-^^ff 

[0 0 3 4] 
[^2] 
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[0 0 3 5] 01 7tC*5t.^Ty-H 120 1<hy— HI 
2 0 4«ffiS«gi (0I1A«SONET : S y n c h r o 
nus Optical N E T wo r k 'rt^> ^J^^r 

^*fe;:j:^.i;^ci6#1g^C^^ffi?5:fi8gg^:LTADM : Add 
Drop Multiplexe r;^^*^) "T^J^^ 
n. ^ni^^CD y — H 1202, 1203, 1205, 

1 2 0 ets-r >5"U v^3i>h«^ («^jAfri^D7;=3:^^ 

TDC S :Digital Cross-connec 

t Sy s t em;^^*^) "C^^^n^o m'^\t.f^m^ 
ffia^k'r^^^cae)}^. >!r— y;i.:S:6 O OMb p s (12D 

leh-r^o stxt^u/t's 0 1 jcT3iifflS^gcov-/tr> 

#fi±T^LTl.^^o «?iJAt^y-H l-2FBl{C#ffit-'53 

0^0 i«ssR:^s;/&«®ffl$n. i(pi«i0 2tti + i 

[0 0 3 6] ^^^tCX^^^^^yS 0 2 Jc:*5(/^T> 1 + 1 SR 
:^^0®^:^t*6?)^nfe^v> F 0 2S:C;^1 ^\zr:>\^^X 

l + lSRit>^^-/h»7-!j7<7)Kff$fT5o 018ti|g 
th^m<£:Sb. 5^V>F0 2^1'J >^1 3 0 1, 7'V> 

F 1 4tlU >^1 3 0 2l?®^$n^o U>i5/CD^B3<^ 

[0 0 3 7] X-T-^y^S 0 3TJ^S S Ri^riCfcSt^^x 
*^>F01, 03, 04, 07, 09, 12, 13, 1 



^'T>F0 1, 04, 0 9, 12, 1 3X0^1 6CD;1/— 

^5^'7>F0 3Rt;?0 7tC'r)(.iT;i/-F±T<7)S:;feHS 

^V>T> ^V>FO l(^ilffi;^-hfr^l 4 0 1T*0> 
5^-7>F0 3<D51ffl;i^— FtAl 4 0 2. 5^V>F0 4« 

^(7 1 4 0 3, 7^V>F0 7til 4 0 45:0^1 4 0 5. 

>F09til406, 5='-^>F 1 2ti 1 4 0 7. 5^V> 
F 1 3«1 4 1 8. '7^V>F 16^14 1 4T*-5>o i;^;: 
{Ci^«iU>iJ/|8^^fT^o lBm^02 OJC^Ufep ^IS 
(hLT^^^T^ Sffl;i/-M 4 0 2<^2llI^tC*fbT2 
':::>0^«iU >^1 4 1 O^^^L. il^tc^ffljl.-F l 4 
0 4tC*fLT^{iU>^l 4 1 2*S^Lfc« SfflJU- 
M 4 0 5lC':PViT^^KfCS«$nfc^eU>^l 4 1 
2 7&^^^fflpItgT*^7&^^^fc/j:^eU y^\tm^U^^o 
mm)V—V 1 4 0 8<^2l5I^^^i^eU >i/l 4 1 0^#^ 

40 fflU. *iC7)llHl^tCtifffctC^^SU>^l 4 1 1^^ 

^■T'So F 1 4 0 losm^fdjis-po 

?iiU >^l 4 0 9 ^la^L, jlffl;U-F 1 4 0 30 2 
lHl^«C:<^^fiiU>i5^1 4 0 9^*fflr'5o ig^^^Tjlffl 
F 14 0 ^(r>2mm^2r>(r>^m'^}>^\ 4 l 3S: 
S^TSo F 1 4 1 4 2 EUBIJiCO^iiU > 

^14 13^^^ffiL, 1 ©^t^^ffiU >^1 4 1 

l^y-F3 (1 2 0 3) ^y-F 5 (1 2 0 5) 
8IUfc:i<!:fc:J:oTT^^2tPcD;V-F<D5'&. y-F 
4^ffi3lf '5;^-F<£a(pIK<!:UT^^ffl"r'5. S^JCM 
5^ ffl;i/-F 1 4 0 2<D2|i|jeife^<lU>i:?^l 4 1 3*ftffl 
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[0 0 3 8] :/s 0 4'V\tDR:^^^mmT^y' 

V>H05, 06, 08. 10. 1 1 RI^ 1 5 OStfSr 

frvo m2 1, m2 2 ic:fci'^T5=^v> HO scDmmji— 

h\tl S 0 1. •7='V>K0 6^il 5 0 2, v^'^>\^0 8 

1 5 0 3 , 5^V> H 1 0 1 5 0 4 , > K 1 1 
1 5 0 5> xs'>F 1 5fil 5 0 6T^^o X^^^y^S 
4 STii^b S 5 6 ^TCDM31TW (m) (l^m^S) ^ 
^fe'So ^JAfrieMSSl 2 1 OcoJg^. 0 2 OtCcfcO r 

lihr 2t^'^n-en5. 2-e*So g^cjco r 

St^lTS^o ^e»C02 1 J:DW0^i7Tfe^;6^e> 
W=7- (5+2X2-1) <0 iiT^cOWtiOT^'So 

C:Ocfc'5tCbT^J?);^cWt^fiM^l 2 0 7, 1 2 0 8, 

1 2 0 9, 1 2 1 0, 1 2 1 1, 1 2 1 2, 1 2 1 3 R 
t/1 2 1 4T^^ 1 5 0 7, 1508, 1509, 15 

10, 1511, 1512, 1 5 1 SRD^l 5 1 4T^ 

[0 0 3 9] XT^^yT'S 0 5 "C^ 3 ^(Dit^^^y h^ — 
^^fife^^bit^o -^<^)S$m. 02 3fC^t* <fc3JC:e2l 
Kl 2 0 7{tfl6 STS- lOMfflffi^, 5STS-1 

[0 0 4 0] ^A\Z. *^0J(7)gc^M'fe;PXb-U>^:?^ 
(DX&^. 02 4fC*5(/iT. I^SFl 7 1 6}0^5£*-r^ 

^> ^«e>i + i sR:&SE::^^®ffl$nfcl5Ii»^c^*smy- 
n^, 1 + 1 SR:&^i:^n6A^i^co2:^s:^^^ffi^^^ 

SlI19:&iCco®T:^< ffiSE:;5:(0-e, 1 + 1 s R 

:&iC(0«IBlftf^tt^LTlr^;S:l^. S S R:^iC;&tiiffl$n 

y'^-z^(o^^^m\zm^< mwrnB^mfflmn-^ti^. 

^iJTtiAX 1 7 0 7 ^XS 1 7 0 8 d^jK»S:§frtSc 

[0 0 4 1] 0 2 5 tC^Sl^^TS S R:5r^:^tjg^$n'5/t 
X 1 7 0 8«|^^S8y-H 1 2 0 2&DC1 2 0 6 (CiSC-i 
TTP«iU>i5^±(7>;l/-h 1 8 0 2tC^0#;^en^« 

[0 0 4 2] m2 ex\t.\^R^^tmm^n^n7.i ^ 

0 5-1 9 0 8 tC^L, y— K (-fe>y-) 1 2 0 2« 

y - H 1 2 0 1 \zm 1 <7)'\;i/7'^>y-fe— >5 1903^. 

y-K2 0 3(C|gl 0'\;i/y>c-,ir-vl 9 0 1 <h 1 9 

0 21kXfm2(D^)V'f^y^l-^Jl 9 0 4<&2ltH-r^o 
Sgl<D^;pyj?c^yir-f/i 9 0 3S:SmL;^c/-H l 2 
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0 1 \t^) >^i 9 0 <^ (DUK^^x ^nx\^^^'A(D^m^ 
\z^io>^)v^^^)/'^--j^m^mrr^. mio^^)^^;^ 

— 9 0 \ \Z^\i^X^^)>^l 9 0 9{C«>'::>T> 
^ic7)^;i/yy >>rir— >?1 9 0 2lCOV^T«U>^l 9 

1 OfcXioTteM^n-So ^2(^^jl/y>Ctyii->?{CO 

\^^x\t^Wimmmmm.:^^ m^(om^\zi^n^:xm 

[0 0 4 3] Z.(D^otl^m\Z^r^ /-'^120 6\Z^ 

T^^, 02 7{c^'ri:'5tc:y-H (^a.-lf-) 12 
0 6 «^ 1 ^y ir— >^tC?* LT^^^ 1 CO U >^ 

y ^y-ir'->^2 0 0 1, 2 0 0 2mS2 0 0 3$:jgj||b. 

2 0 0 4^agj||-r§o C<7)^y— H 1 2 0 6T«l^#i£ 

[0 044] y-H 1 2 0 2«mi<DU>^y ^y-fe-v^ 

V^S^t-r-St. l^^tCK^/lX^U^->^>y-fe->^ 
!y-fe-v2 1 0 l^iliH-r^c ^2(^U>i7p<>yfe->? 

[0 0 4 5] :*:(c*%§^(7)$e>{c:flfi<7)||j![S«a|(i:UT0® 

^#SSUTi»0Jf 02 9t^SONET^iKfC*$ttS 

3tPODC S (Digital Cross-Conn 
ect Systems) 3101, 3102, 310 
30 3 <h l-^OADM (Ad d -D r o p Multipl 
ex) 3 1 0 4;e/^5:*:c7)i^31^03 1 1 3, 311 
4, 3 115, 311 ^mS2> 1 1 7tCJ;oT«^^n 
^;^^-,hi7— /7 (02 9 (a)) fCiil^iT, DCS 3 1 
0 2 iDCS 3 1 0 3r0lfC^«i^'\-:^^;l/3 1 0 5. DC 
S3101<tDCS310 2P«1tC^<l5"^^;|/3 1 0 

6, '^t:i^m=^^r^)\^t^^)y^mzw^^ritz.^m'y> 

[0 0 4 6] DC S 3 1 0 1 (hADM3 1 0 4rBlC0^-r 
y\zmmtm^\^t:Lm'^\Z^ jlffilel^3 1 0 8H:f:®<h 
40 f3i^o Z.COm'^lzmUS 1 0 B\t. S SR:5rS:{Ci:^m 

\Bmmf)mn^n^o EP^iii«3 i o s^^dcs 3 i o 

liADM3 1 04 (C^JV^Tf-ilU >^3 10 7 \Z^0 
#Ae)tlT02 9 (b) tC*t*jiSgS<h?Ji:oTS[|0-r^o 
[0 0 4 7] DC S 3 1 0 1 ^DCS 3 1 0 Srat^^-f 

yizmmtm^vrcm-^^zit. mms i o s^dr^tsc 

\ZJ:^m\Bmmf)^^^r^n^o DCS3101;5^SEN 
DER, DC S 3 1 0 3/^^CHOOS ER<h7icO, ;^ >y 

^HlHlSS 1 0 8f^, ^«5^Y^;i/3 1 0 SRZfS 1 0 
50 6 7^tg^jB2$nTT#fc2lHlKlCcfcoT, 02 9 (c) 
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[0048] 030 ti, EI29CODCS3101 \Zi^\f 

C S 3 1 0 1 (dfel^^T. #i^31^^ >«^-f >«|i^S@ 
(LTE) 3 2 0 1, 3 2 0 2Stlt3 2 0 3r'gE^$n 

CCTT'-^ti^DXZi;^^ hlHlgS (CROSS) 

3 2 0 4JC. DRmn?^yt—zy\t^y'\^ — z^mmm& 

(MSG-PRO) 3 2 0 6JC:. T^-M,m^\^7y- 

A^aagB (ALM-PRo) 3 2 0 5\z^m^n^. 

[0 04 9] ^DXn:^^h[pIg§ (CROSS) 320 

5o ^fc. DRT;WrfUXAgP (DR-ALG) 32 0 

7^3[pJV-/yS (R-MAP) 3 2 0 8;!)^^. ^DX 

[0 0 5 0] (MSG- PRO) 3 

2 0 6^^> v^ym^mm. (LTE) Tttffi^nrcDR 
Sllffll>>>-ir-vSrDRT;i'::f'JXAeB (DR-ALG) 
Z2Ql\zm.mrt^hLmz. DRT;i/rfUXAgB (DR 
-ALG) 3 2 0 7-e^^fi$n;^DR$i|1»;?<-/-fe— 
^'Y>^a^M (LTE) {C^J^ET^o 

[0 0 5 1] T^— AiaSgB (ALM-PRO) 320 
5-eJi, T^-Am^;0^. P-AIS^LOS. 
«L-AIST*D> J^/^-t?, DR^^Sffl^nTVi^DC 

s-Dcsgp^i^iHi^ (S3 3T^B^$n^) -e^^b^c 

T^ct^a, ^C07^-A^DRT;i/ZfUXAaB (DR-A 
LG) 3 2 0 7 (CiiaT^o ^fc. T^— L 
OSab^l^t^L-A I ST. 75^:::?. SSR^^i^Sffl^nT 
(.^^ADM-DCSgBi)^|Hl^T^^Ufc;^^«. 30*7 
(R-MAP) 3 2 0 StT^ffT&^e. -^CDT^-A 

DXn:^^ hlHlK (CROSS) 3 2 0 4{c^si-r^o 
^ICTamv-zyp (R-MAP) 3 2 0 8<h^^. SS 
R:friCHWc^l^^«IBffl^0#AV:y7'T»^o JeJl±(D 
J:^tr7^-A®SgCrCctoTDR:&^CDei(i<i:S S R 

[0 0 5 2] DR7Jl/=fUXAffl (DR-ALG) 3 2 
0 7^i. DCS-DCSgt;4)^im«lfCHLT> — H^t 
SENDERT*'5<^:^\ C HO O S E R c^t^V 

a->i5?'7'-i$^*j*'::5c DRTJUfUXASB (DR-A 

LG) 3 2 0 7 (cm^T^-A^^^jll^n^i:, PS^© 

H^tSENDER^^«^nT(.i;^c?>, DRIelj^S^iC 
JC:fett^SENDER<i:LTOiBlSSrSI?fr^o CHO 
OSERT*o;^c^^fe[^^ST*^o 'f'iB^y-K-efen 
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[0 0 5 3] ^fc. ^^y-fe-v^ifflSIili^ (MSG-PR 
O) 3 2 0 6;6^e,, D R ftiJ«>C y -l2->^S:Sltt--2> 
CD ^ y -fe <^ tc^t? i; T ;i/ U X A ^llfrT 
^CO^. iilffl-r^^DR©JW;<^y-t:— v'^^t^^L;^ 
a-^tC^i. KiH^feT Hl/X&f^^L;/^DR0J^ai;<:yir- 
>^^^^yir->?^[l31IHI» (MSG- PRO) JCKSI-r 

hlHigS (CROSS) 3 2 0 4JCtei^i-'5o 
10 [0 0 5 4] ^fc. *5!0JT*S)aS'&S'b:;^>'t-U> 

5^Uvai>h1Sgg (SONETT^DC S^(;):i7DXn 

^^hmm) \zmm^n^zih^m\zm^rzo z.(Dmm 

\Z^^xm^m^ (SONETT^^ADM) ijm^'T^ 
m^yW — ^\Z^\^^XVX. DCS^]a^^«y-Hi:t" 

(Dmmmzmm^&':>tzo ^Z,X:$:%mx\t. ADMT 

m^^n^^miz^^-^xi^. DcsT^^n-sp^gpiii^ 
20 \z\ttDR^mmv. {^m<Dm^mm\z}fts sR^mmv 

[0 0 5 5] 03 1 \Z\t "ADM-ADM" *ISS3^-f 
3 3 0 1 t "ADM-DCS" m^^'i':f3 3 0 2 t 
"DCS -DCS" mm^^^3 3 0 3(D3^-f'f(Dm 

mti^^^nx^^^o DCS/-K (AT^ 

T) ^:ADM/-F (izg:^"^^^) ftm^E^^msON 
±\Z2'DU±o:>DCS^^tS "ADM- ADM" RZf 

30 "A DM- DCS" mm^^zf<Dmn^iAW:<Dm»^u 

\Z^m^o "ADM- ADM" miQ^^y3 3 0 1 CO(eI 

^^^> mU(DmmM<DDcsx^m^n. f^ggoDcs 
-Tycsm6^mWit.m^(DAYyM-T>csm^mm\z^ 

ttSn^o ^fc. "ADM-DC S" j^SS^-TT'cDlHl^ 
ADM-C^^^^n^fflijT^^^ffliJtCfe^DC STD 

c s - B c sm^muhA'Du-T> c sm^mmz^\^ 
^n^o Y^cs-ucsm^mmzviDRyj^s adm 
-D c sgp^XHi'^fr^is s R^^^mm-r^. 
[0 0 5 6] —mmm'^m3 2, 033, Ei3 4sr/ig 

3 5(r^-rc 03 2-e3lffllHl^3 4 0 It^. "ADM- 
ADM" «lffl^-f yoieliST&^o ^ffllEl«l3 4 0 1 
fi, 03 3 fC^f ADM-DC Sggi>lHl^3 5 0 1 
3 5 0 3<i:, DCS-DCSBC4i^lHli^3 5 0 2JCKi)^$ 
-€-LTADM-DCSeg4J^lpli^3 5 0 1 fCl^^^t 
^«^bfc«'&, m%n^3 5 0 4;^t56^L.rci©^tC«. 

n. 0^3 4 0 lt^0 3 4JC^*rjSK3 6 0 1 (hJtc-So 
W*3 5 1 ld^5!^Lfe«-&(Ct>|®«Sjy-HT^<lU 
>^^3 4 0 3(C3[Hl^nT^IB^So ^tz.. DCS-D 
50 CSgg4J^lHl^3 5 0 2±C0f*S/1^^->3 5 0 5. 3 5 
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0 6. 3 5 0 7, 3 5 0 8, 3 5 0 9 St/ 3 5 1 0 5!* 

mic^t^ m^mma b o 2 (^(g^^i^^y*- h a b 1 2 a: 

3 5 1 3m'CDR0mmmmm:»^f)mw3^n^o mx 

mm^ so %f)m^\^tim'^\z\^. 0^3 4 ou^ 

7 0 1 i:^^o 
[0 0 5 7] 

>^^^;/ h'7-^<Dmm.^'^m\zt^m^ti^$>^. 

[0 0 5 8] t^Tz^mmU. 1tSCDS;5:'5*tr;i/:7t-U 

mM^'^m\zr^^M^f)^^^o 
[0 0 5 9] ^^\z:^mn\%. mn^m^±(Dj-Ym 

[0S(7)ffim;a:IttBJ] 

[m2] mmm\zi^n^/'^y^:^->^yh'7-i7^^ 

[03] 1 + 1 SR:^^{CctS-y-:/^-/ h'7-:5r0T* 

So 

[04] ssR:^s;t-K-r^«[)^ (mm^m^m^i^izr 

[05] DR:^^\zm't^WmD^:/^^y hU-^<DWtiY 
[0 6] lOflBit:/^*^ h»7-^3a^Sfe^fc-li:fc^>y 

[08] m-^m^jiyii-oyif^y hu-{7<Dme5c.m 

m^iLX. DR:^^\ZJ;:^'*}'^:^y hy—i7^^TmX 

[09] ^'^m±iJly}l—V>if:^yhy — i7(D{r—:/ 

[0 10] *^0Jc;o8c^?^-tr;!/:7t:-iJ>i5f^-, h7- 
^^cD^^If^>'p-^^-r0T*^p 

[011] mm-^m^Lfzm^cDWt^m^jvyii-uy 

[012] *5SHJO»E^M-b;U:7t-U>i7^^!y h^- 
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:7D— ^^■r0T*'2)« 

[0 14] :^mn<DSSK^^:^yV^—^(OWLWryu 

— ^^'r0-e*'5>. 

[015] *3«5goDRit:/^^:/ ^'7-^7o^t^:7D- 
^*•r0•c*'5o 

[016] *^0jcDDRit:/:?^u/ ^'7-^7o^t^:7D- 
^^•r0•T?$>^• 

[017] m:mm\z:t^n^ny^-^—>:^yhy—^^ 
[018] 1 + 1 SR:&sc{c:^-5-t^:/^>y h»7-47 0-e 

^ -So 

[019] S SR*iClCJ:Sity:^-y h"7— i^HTft 

■5. 

[02 0] S SR;^SCfCj;S-t)-y;^>;/ h>7 — ^^07?* 
■5. 

[02 11 DR:^iCtCJ:-5U-:^4=-^i' h"?— 5^0-Ca&S. 

[02 2] 'DR:f5'^\Zi:^^-f^v S"?— i7 0r*-5. 

[0 2 3] ■ii-::f^>;/ h'7-i7 3a*m*a^t5-a-fcSE^S! 

[0 2 4] iK^S!1r;i/7t— U >^'^y h^— i'OffilB 

[0 2 5] s SR:&iCo«iB»f^4*-r0-ea&-5. 

[0 2 6] DR^r3S:CD^I0ftf^*5^-r0-eJ&-5. 
[02 7] DR::^^CO8[IBi(lf^*5^-r0T»«. 
[02 8] DR:^^©«IBl!lf^$:^t-0Tfe'5c 
[0 2 9] *%?g®^^S-feJl.7b-'J><>';^iC«->X 
5^Z.»f^«**Lfc0T**. 
J<7 [0 3 0] *^Bj<;)gc^s-fe;P7t — U>i'SB©fflii 
2: ^ T o i7 0 T 36 ^ . 
[03 1] 3-DcDi^S^''f y®I5li^**L;^l5i 

?q0T?*«. 

[03 2] "ADM-ADM" i^«S^^-f y©I51i»lf!l*^S 
[03 3] *^?3cD|Hli^K5i-®;l'-;i/, S.C/»$®0f<i: 

[03 4] ADM-DCSgC5i-|5I^±CWS*t5!^L:fc 
«^OS SR^ffiCOltifp^jTfeS, 

[03 5] DCS-DCSgBi}-IsIlB±C|SIS*t|3!*Lfc 
«^<DD R:ef^©i!lfp0(-C3&«. 

[^?^<DittW 

2 0 1. 2 0 4 m^m^ 

2 0 2, 2 0 3, 2 0 5, 2 0 6 < >5=-U v'x > h« 
ii 

207-214 y - HPa^Si^eitK 
1 2 0 1. 1 2 0 4 ffiaii^ 

1202. 1203. 1205. 1206 'f>T-U5? 
SO x>h«j|g 
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1207-1214 y-\^mmm&m^ 
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3 10 4 ADM 
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